The synthesis, structures and thermal properties of three
Highly interpenetrated diamondoid nets of Zn(II) and Cd(II) coordination networks from mixed ligands

Introduction
Considerable effort has been devoted to understanding the self-assembly of organic and inorganic molecules in the past decade, because it extends the range of new solids which can be designed to have particular physical and chemical properties. 1, 2 One of the most common nets observed in polymeric networks is related to the structure of diamond, 2 which is, in general, formed by propagating a tetrahedral nodal point in all four directions by coordinating a topological linear bidentate ligand. The diamondoid networks (dia using the 3-letter name) 3 
N,N′-di(4-pyridyl)adipoamide]
shows the highest degree of 12-fold interpenetration ever found for diamondoid nets exclusively based on coordination bonds, 5 while the 18-fold interpenetration of diamondoid frames was reported for the hydrogen-bonded complex prepared from the modular self-assembly of methanetetrabenzoic acid and 4,4'-bipyridine. 6 Diamondoid networks of coordination networks with mixed spacer ligands have been reported and the fold-interpenetrating number ranges from 2 to 8.
The degree of interpenetration is strongly related to the length of the spacer ligand. 8 There are, however, other factors which can affect interpenetration, such as the bulkiness of the ligands and the counterions, the number and type of solvated molecules, the π-π interactions between the aromatic bridging ligands and the coordination geometry at the pseudotetrahedral centers. 
X-ray crystallography
Single crystal X-ray diffraction data were collected on a Bruker APEX2 diffractometer (complexes 1 and 3) or on a Bruker AXS P4 diffractometer (complex 2), which were equipped with a graphite-monochromated Mo K α  (λ Kα = 0.71073 Å) radiation. Data reduction was carried by standard methods with use of well-established computational procedures. 10 The structure factors were obtained after Lorentz and polarization corrections.
The positions of the heavy atoms, including the Zn and Cd atoms, were located by the direct method. The remaining atoms were found in a series of alternating difference Fourier maps and least-square refinements, 11 while the hydrogen atoms were added by using the HADD program and refined using a riding model. The C(8) and C(9) atoms of 1 are disordered such that two positions for each atom can be found. Basic information pertaining to crystal parameters and structure refinement is summarized in Table 1 .
Results and Discussion
Structure of 1 Fig. 1(a) shows the coordination environment about the Zn(II) metal center. Selected bond distances and angles are listed in O(4) and O(5A) are 2.562(2) and 3.021(2) Å, respectively, which are beyond the limit (2.5 Å) 12 that was counted as bidentate coordination, but the value of 2.562(2) Å is shorter than would normally occur in a van der Waals contact (2.91 Å). 13 The angles about the Zn(II) cation are in the range 95.61 (9) -126.08 (10) o , indicating a distorted tetrahedral geometry.
A single adamantanoid cage is illustrated in Fig. 1(b show more flexible frameworks than 3 upon removal and addition of the solvent molecules.
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